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The first use of a word defined in the glossary is shown in bold type (not including headings, words in illustrations, and table column headings).
Introduction
Causes of mortality in wildlife include natural conditions-such as the viral, bacterial, and fungal diseases discussed in other chapters of this manual-and human intervention. Direct human intervention in wildlife deaths may be associated with individual human actions, such as gunshot or poisonings, or with institutions, such as wind farms or mining operations. Mortality that can be directly attributed to humans may be considered a crime based on the animal(s) affected and (or) the agent used.
Wildlife laws were established to protect our nation's wildlife resources and assist in conserving healthy populations of native wildlife. A variety of laws pertain to wildlife, such as the Migratory Bird Treaty Act, which makes it illegal, except as permitted, to capture, kill, or possess a portion or all of any migratory bird, a member of the group that includes the vast majority of wild birds present in the United States. Similar to pathogens that can spread unchecked through a wild population, a person or an institution that illegally kills wildlife may continue this practice indefinitely or until the illegal activities are detected and addressed.
Convicting the perpetrator of a crime, however, requires that certain practices and procedures be followed so that a solid legal case can be constructed. As with any crime, investigation of the event is led by law enforcement personnel who are well-versed in the applicable laws, oversee the collection of evidence, and pursue persons or entities of interest. These individuals are uniquely qualified and trained to maintain the integrity of evidence, evaluate suspects to effectively prosecute the case, and effect the penalties of the law. The investigation of direct crimes against humans may involve teams of 5-10 law enforcement agents and specialists-each with a certain focus such as blood spatter, fingerprints, or ballistics-in processing a crime scene. In contrast, investigations of crimes against wildlife generally involve markedly fewer wildlife law enforcement agents, and in many instances of unlawful wildlife death, only one law enforcement agent is available to process an entire crime scene and work on a case. Thus, the assistance of individuals familiar with the geographical area, 1 U.S. Fish and Wildlife Service. the endemic animal populations, and the local ecology can be very important for building an effective case.
The aims of this chapter are to 1) help biologists or field personnel recognize the signs that indicate a crime may have been committed, and 2) to give readers a basic understanding of how a wildlife crime scene is processed. This chapter is not intended to give readers the tools to investigate a crime scene alone, but will hopefully make them a valuable asset to law enforcement agents who respond to the scene. An effectively processed case, resulting in prosecution of a suspect, supports the law as a deterrent to future acts that could endanger the conservation of wildlife.
Is It a Crime?
Unlawful wildlife deaths may occur singly or in groups, depending on the cause. This is the same for naturally occurring wildlife deaths. Dead geese scattered around a pond may have died due to botulinum toxin in the water-which is an organic, environmental event-or poisoned feed. Similarly, a single, thin, dead eagle may have succumbed to aspergillosis or anticoagulant ingestion. Careful assessment of the animal carcass and its surroundings can help in determining whether a crime may have been committed and a law enforcement agent should be notified. Regardless of the etiology of the animal's death, it is prudent to not delay contacting the appropriate individual(s) so that a postmortem exam can be done while tissues are still relatively well preserved.
Signs that may indicate criminal activity:
1. Proximity to manmade structures.Some people see wildlife as a nuisance to be eliminated from their property and will attempt to do so directly by several means, including shooting or poisoning animals around their homes or farms. Industrial institutions may indirectly kill wildlife by creating ponds or catch basins for toxic effluent. Although the people who built the ponds may not be present when the animal comes into contact with the toxic elements, the corporations are still liable for any resulting mortalities. 
From Crime to Crime Scene
If there is a suspicion that a crime has been committed against wildlife, it is best to contact the appropriate law enforcement office and treat the area in question as a crime scene. Avoid disturbing the ground, carcass, and environment until a law enforcement officer arrives at the scene. Seek agency assistance for consultation of common State and Federal wildlife laws that cover wildlife mortalities. If the animal is a bird or an endangered species, then the incident may be covered under the Migratory Bird Treaty Act and (or) the Endangered Species Act, and the regional U.S. Fish and Wildlife Service Office of Law Enforcement should be contacted. Criminal mortality in other animals, such as outof-season poaching, may be covered under State law. See Appendix 1 for Federal and State law enforcement agency contact information.
The person who discovered the carcass (the "reporting party") may provide invaluable information to the law enforcement agent who responds to the scene. Documentation of the environment and other data can help in the ensuing investigation and may provide evidence that could lead to identification of a suspect. Environmental conditions can change rapidly, and scavengers can be very efficient; thus, these changes can alter the scene or the carcass and may destroy evidence pertinent to the case. Effective documentation of the scene at the time of discovery can help preserve these original data in a virtual manner. Some important pieces of information to be recorded by the reporting party are outlined in table 1. In addition, photographs of the conditions of the scene can also help the law enforcement agent in his or her investigation. Further discussion of photography is outlined below. 
Anatomy of an Investigation
When two items make contact, there is almost always a transfer of some material from one item to another. This material may be fibers from a coat deposited on the feathers of a bird or ballistic residue in the hair of a wolf. This transfer of material may be significant to the forensic investigation of the case. It is important to remember that disturbance of the animal and the potential crime scene should be avoided or at least kept to a minimum. Wildlife law enforcement agents are trained to methodically examine the scene of a crime to gather evidence that will hopefully result in the identification of a suspect and prosecution of the case while avoiding the addition of confounding material (Byrd, 2011) . Subtle evidence can be inadvertently destroyed or rendered useless simply because it is not seen and is trampled or discarded. Even if objects appear to be of evidentiary value, they should not be handled, but left in place for the law enforcement agent to collect. Handling of objects may obscure fingerprints, trace evidence, or deoxyribonucleic acid (DNA) that could help in the prosecution of the case. In addition, handling of evidence by non-law enforcement personnel may break the important chain of custody, which will be further discussed below.
The initial documentation of the scene and any photographs taken by the biologist or reporting party are very valuable in the exercise of following a case. The biologist can also assist the law enforcement agent by taking part in one or more aspects of crime scene investigation (CSI). Understanding the steps taken during a CSI exercise can help marry the health and ecological aspects of wildlife conservation used by the biologist with the law enforcement aspects of wildlife conservation used by the officer.
Steps a Law Enforcement Agent May Take to Process a Crime Scene
1. Establish the crime scene perimeter.
Crime scene borders define the area where evidence related to a crime is likely to be found. Borders may be established by using the commonly seen crime scene tape or by identifying natural borders, such as a streambed, rock wall, or tree line. The crime scene borders can also help to prevent unwanted individuals from entering the scene and altering, removing, or adding confounding factors to the investigation.
Walk through the area.
Closer examination of the area is done by walking through the scene methodically, using a grid, line, or circular pattern ( fig. 3 ) so that, ideally, all surfaces within the scene are examined. During the walk-through, potential evidence items are identified and marked, but they are left in place for later evaluation of their spatial relationships. Evidence items that may be encountered are listed in table 2. A thorough walk-through examination takes into account the ground within the crime scene, as well as the canopy and vertical surfaces throughout it. Too often, people may search hard for a shell casing on the ground yet overlook the tree stand above their heads.
3. Photodocumentation. Because alteration of the crime scene is inevitable during an investigation, a well-compiled set of photographs can effectively preserve the condition and composition of the scene for future reference (Merck, 2007) . A comprehen- Table 2 . Types of evidence.
• Carcasses or gut piles
• Blood spatter or pools
• Impression marks such as footprints or tire tracks
• Discarded objects such as soda cans, cigarette butts, or ballistic materials sive set of images will utilize orientation, perspective, and scale to convey the state of the crime scene. The orientation of the crime scene and its related evidence can be captured by taking long-, mid-, and close-distance shots of each item of interest (figs. 4-6). Long-and middistance shots allow the viewer to visually place an item within the crime scene, while the close-up details the item. Images should be taken of individual items from a perspective directly above where the object lies, when at all possible. Oblique views may cause distortion or convey the object inaccurately. All evidence items should be photographed with a scale, preferably a ruler, to give the viewer an idea of the item's size. Metadata, including the date, time, and camera settings, is recorded within the image by all digital cameras. Postproduction alterations of the images are also recorded. It is important to remember that altered images-even simple cropping or contrast adjustments-may be inadmissible in a court of law, so only original productions should be stored with the case.
Collect the evidence.
Not all evidence that is identified may be collected for analysis. Based on the walk-through and evaluation of the relation of the marked objects to each other, the law enforcement officer will determine whether or not each evidence item may be valuable in the pursuit of a case. The technique of collecting an evidence item is dictated by the tests that are likely to be done on it. For example, items taken for fingerprint analysis are packaged so that absolutely nothing touches the area where the fingerprints may be. Because fingerprints are so fragile, any contact with the item may smudge or obliterate them. Evidence is collected in an appropriate container and sealed with evidence tape, which is initialed and dated by the collector. This "official seal" is tamper evident so that the integrity of the evidence can be assured.
5. Compile the documentation of the scene. Throughout the course of the investigation of the scene, the law enforcement officer will take notes, make sketches, and photograph the area. Memories can fade and even change, so notes are an excellent way to record everything that was seen and done during the investigation. These notes, sketches, and photographs will eventually be compiled into a report about the case and may be admitted in a court of law during its prosecution. Any notes that the biologist gives to the law enforcement officer may also be included in the report, so handwriting should be clear, information should be thorough and understandable, and extraneous information, such as grocery lists or unrelated personal reminders, should be avoided. Notes taken by the reporting party should be purely objective, stating only facts related to the case. Avoid subjective opinions about the scene or cause of death, because they may cause conflicts during the investigation and potential subsequent legal proceedings. Mid-distance images allow the viewer to understand where an evidence item was found in a crime scene. Figure 6 . This close-up image of an evidence item-a shoe print-was taken directly above (at 90 degrees to) it. This view eliminates distortion and accurately depicts the architecture of the print. Because shoe prints are an example of a transient evidence item (that is, the item is impermanent and cannot be preserved intact), it is important to record the item as precisely as possible, without distortion. Although a ruler would be preferable for showing scale, an item of known dimensions (the evidence identification tag) was used in this image.
Chain of Custody
"Chain of custody" refers to the written record ( fig. 7 ) that documents the seizure, custody, control, transfer, and disposition of evidence. The chain begins with the person who originally picked up and packaged the evidence. Each time the evidence item is transferred to another person for analysis or transport, the chain of custody is signed and dated by both the receiving and giving parties. In this way, any question that is posed in a court of law about the location or owner of the evidence at any point in time can be answered. Missing signatures and nonconsecutive dates constitute a break in the chain and may raise questions about whether the evidence was altered or accessed without authorization. Breaks in the chain of custody are serious missteps and may be the difference between a conviction and an acquittal.
Packaging Evidence
Packaging guidelines for evidence related to Federal crimes is on the National Fish and Wildlife Forensics Laboratory Web site at http://www.lab.fws.gov/pdfs/OM-EU-1000_Evidence_Submission_Guidelines_8-24-12.pdf (accessed October 8, 2014). For specific guidelines on packaging and shipping, contact the laboratory or law enforcement entity that will receive the carcass. Brief, general instructions are outlined here:
1. Carcasses should be placed immediately into a plastic bag and chilled. Direct contact with the animal and the use of ropes should be avoided so as not to inadvertently deposit fibers or other evidence on the surface of the animal.
2. Shell casings and discarded items should be handled with extreme care to avoid smudging possible fingerprints. Lifting and carrying the item by a stick inside the hollow cavity is a useful practice.
3. Impression marks such as tire tracks and boot prints can be lightly covered or cordoned off and protected until a mold can be made to use for identification.
Summary
Crimes that go undetected may lead to the deaths of more animals. A thorough understanding of the steps taken during the investigation and processing of a crime scene and valuable information provided by the reporting party to the investigating officer, can result in the successful resolution of a case.
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